Projeto de Mezaninos
e Escadas

Curso de Projets e Citeals de Lstraturas metilieas



Tipos usuais de piso para mezaninos

Painel Wall

Medida mais comuns: 1200X2500X40mm
Sobrecarga para 300kgf/m? e 500kgf/m?



Tipos usuais de piso para mezaninos

Painel Wall - Fixa¢cao

(KIT DE FIXAGAO)

PAINEL MAD WALL

KIT PARA FIXAGAO .

6P R PAINEL

VIGA METALICA

PARAF. CAB. CHATA

Silicone Neutro / Mastique / Decorlox

() Parafuso T3 Alas
(2) Painel Wall Wood
(3) Estruturas Metalicas



Tipos usuais de piso para mezaninos

Painel Wall - Modulagoes




Tipos usuais de piso para mezaninos

Chapa xadrez




CHAPA XADREZ

Carga admissivel em Kg/m2 para chapas de piso simplesmente apoiadas nas quatro bordas

Obs: Subtrair peso préprio da carga
admissivel dada na tabela

Exemplo: CH 1/4" com viio 1000 x 1000
608 - 58 =550
- Sobrecarga Méxima = 550 Kg/m2

Tersdéic: € 1400 Kg/fem?2

—
|1 ] 12 ] 14 | 16 | 18 |
3073 | 2864 | 2200 | 1048 | 1735 | 1500 | 1322 | 1260 | 1245

1182 853 682 580 517 473 393 315 370
499 360 288 244 218 200 16 158 156
255 184 147 126 112 101

148 107

— T
| b | 1 14 | 16 | 18 |
| 400  [EETE 6820 5456 4637 4130 3785 3147 3000 2065

| 600 [EETE 2030 1623 1380 1230 1126 936 803 882

| 200 [RE 856 685 582 518 475 305 377 372

| 1000 [T 438 350 300 266 240 200

1200 (KRR 754 203 173 154

[ 1400  [JRR 160 128

1600 |JENED) 107

= Y16" (67,43 Kg/m2)

i 208 167 142 126



Projetos de escadas

Regra de Blondel:

E 2E + P~64 a 66cm

| P | Pisadas padrao (em geral):

265mm, 280mm, 300mm



Projetos de escadas

Exemplo: Em um desnivel de 3m, qual o espelho e a
pisada ideais?

Se travarmos a pisada em 28cm, por exemplo

teremos:
2E + P~ 66
o N = 19 = 15,78 espelhos~16 espelhos
2.FE + 28 = 66cm
300
E = 6 = 18,75 cm cada espelho
B 66 — 28
2 2.18,75 + 28 = 65,5 OK
66 — 28

EFE=—=19cm

2






Calculo da longarina

Escadas devem suportar, além do peso proéprio, a
sobrecarga de 300kgf/m? (NBR6120)

Nao ha determinacao especifica para flechas,
porém manteremos a limitacdo de L/350

Determina-se a altura da longarina (Viga da escada
depois de desenhar os degraus para que nao fique
desproporcional)




Como nao ha U enrijecido no ftool,
devemos criar um perfil genérico
inserindo informacgdes basicas

Section Properties
UDC150X60X203,00  ~

BN

X Iy Wy n £B glla
cm [ em | cm* | cm® [ cm
+

T[22 | ies [ 261 | 2% ] e 42 (00
41 | 201 | 1491 | 237 | 298 [
43 | 221 | 1357 | 216 | 3.00 .
a5 [ 221 | 1218 | 1. 302_| Integral Properties
48 | 221 | 1053 | 167 | 308 |
49 | 221 | a7 | 161 | 305 c{@ ~
66 | 244 | 1552 | 256 o I}'
69 | 244 | 1413 | 23, 06
71 44 128.6 21.2 i . Z
73 4| 115, i _ A 879 cm
7 44 | %98 E 1
7 44| 8938 4.8 1 As 8.7% cm®
r77 | 23 [ 1066 | 206 | 278 I 301.90|cm*
80 276
= e d: 150,00 mm

0143 | 50813 | 545 | m 75300 mm

0.101 | 45860 | 547 |




Calculo da longarina (largura 1000mm)

| Corrimdos: 20kg/m

1.68 KIUm Longarina: 8kg/m

Degraus: 10,7 kg/m (Varia com a
largura da escada e com a
espessura do degrau adotado)

PP = 38,7kN/m

SC = 3kN/m? /2 = 150kg/m
PP+SC = 188,7 kg/m (ELS)

1,4PP + 1,55C = 2,79 kN/m (ELU)

Degraus Xadrez:

Em geral:

Até 1000mm #1/8

De 1000mm a 1500mm #3/16
De 1500mm a 2000mm #1/4

1.88 KN/m
H



Calculo da longarina (largura 1000mm

T Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ftl - X
File Options Display

D& Load Case/Combination: Single Case
AT A sF G&Da §iy ) B a3

Displ./rotat. at local pos.: x = 2810 mm L = 5054 mm - D -4.21 mm Dy: -6.62 mm Rz: -0.0 deg Step:|  Ofmm
[z ~
Member
7 Displacements and Rotations
.
L
|
x End:
N Dxc -0.03 mm
“u Dy: -0.82 mm
Rz 0.2 deg
Max, Transv.
Displ.:
794 mm

At local pos.: 2676 mm
Member length: 5054 mm

Define a reasonable
step value to get
results along member.

Flecha maxima: L/350 = 5054/350 = 14,45mm
Flecha atuante: 7,94mm OK

+

>

mm 2] Snap

mm ||| X:0mm ¥: 1504mm [Grid X




Calculo da longarina (largura 1000mm)

TT Ftool - Two-Dimensional Frame Analysis Tool - x
File Options Display

D& L2l Load Case/Combination: Single Case

BT AFFA < 8Oa Editing Mode]_Selection | ) N = T

Step|  Olmm v
~ Uniform Laading

ya ELU: ESCADA ~
* B
Ll i
i) 279 KNIm
Direction
[ Global
OLocal
e[ 0molkn/m
on[ 2l

Langcamento ELU

v

<

>
w03t |mm v #1ad]mm |3 . (6rid X[ 4480|mm V.| 188|mm A Snap

| NN (oo N |




Calculo da longarina (largura 1000mm)

ﬁ Ftool - Two-Dimensional Frame Analysis Tool: Escada.ftl - x
File Options Display
D EE Load Case/Combination: Single Case
9

I A+ ~H o & I gl e Bending Momant::‘\mm ' 3&_ k4 i TI) —
Select 2 point on a member to get bending moment result, Step[ Ofmm e
[ ~ Material Parameters
/ Aco ~
- h B
LA a4
Eo] 309

E]

2

ol

Momentos Fletores

v

< >
[ 8021 mm V[ 4144]mm || %:2480mm | v: 188mm (6rid X[ 4480|mm V.| 188|mm A Snap

| NN (oo N |




Calculo da longarina (largura 1000mm)

ﬁ Ftool - Two-Dimensional Frame Analysis Tool: Escada.ftl

File Options Display

D& Load Case/Combination: Single Case
IA )3‘ n "i‘ [:] E @ § %ruaa.ﬁ ShearForca::Tmm '

Select a point on a member to get shear force result. Stﬁplljhﬂm Gzl
Ly ~ Material Parameters
e Aco “
* Fa B
k4 2l

a4 &

X

Cortante

v

>
(6rid X[ 4480|mm V.| 188|mm A Snap

<
8021 mm V[ 4144]mm || %:2480mm | v: 1692mm



Calculo da longarina (largura 1000mm)

ﬁ Ftool - Two-Dimensional Frame Analysis Tool: Escada.ftl - x
File Options Display
D& Load Case/Combination: Single Case

Ios A <w@WOa ik mdalForce] kN | [ NEEEEIR
Step|__ Omm [

[ ~ Material Parameters
Ve Aca )
* Fa B
k4 2l
Fic|
* E
v

Axial

v

< >
8021 mm V[ 4144]mm || % 2480mm | v: 24%4mm (6rid X[ 4480|mm V.| 188|mm A Snap

| NN (oo N |




Calculo da longarina (largura 1000mm)

File Help

| 5| DimPerfil 4.0 - Dimensionamento de Perfis de Ago Formados a Frio

Ezcolha do Perfil  Célculo dos Esforgos

Dimensdes {cm)

o =0
bw = 15
bf = &
= 2
t =0.3
B = 90

Item a ser calculado:

Inequacies de verificacdo pf
Flexdo Composta

Comprimentos (cm)

Flexdo Composta 0,92 (se <=1, ok!)

Esforgos Solicitantes Coefidente de Momento
553 Nd: |37 kN ch: 1
Ly: 4 Mxd: 505 kNem ¥
Lt [34 Myd: | kH.cm = [0
Ue vd: [27 kN EmY
Resultados
Resultado: NER 14762:2001

CALCULAR

Abrir Relatdrio || Salvar Relatdrio

| Relatdrio: [] Limpar anterior

Gerar Tabela

=~ NBR 14762:2010
= | Flexdo Composta

o Nrd

. Mrd

e Wsrd

E | Myrd
=% MFlexdo Composta

t Cortante
- # Flexfo e Cisalhamento

() Mastrar perfil
By Edson Lubas Silva

EsIorcos Sohcitantes:
N5d= 37 EN

MzSd= 505 EN.cm
MySd= 0 EN.cm
Esforcos Resistentes:

-z NcRd= 109,85 EN

-= MxRd= 865,63 EN.cm
-= MyRd= 2246 KN.cm
Verificacio a Flexio Composta [NBR 14762:2010 - 9.9]
Verificaco de Flexo-Compressdo

=> 0,34+ 0,58 +0=0,92 = 1 - OK!

4 - Verificacio da Esbeltez Limite

barra submetida a esforco de compressao:
»_limite = 200

Verificacio em Relacdo a X

== 585 cm

Lz=53533cm

»E= 94,6 cm - ok!
Verificacio em Relacioa ¥
v= 2.2 cm

Ly=34cm

#y= 15,48 cm - ok!

Atencdo: No DIM PERFIL
Compressdo é positivo

~




Calculo da degrau (largura 1000mm)

PP+SC =84 + 7,53 = 0,92 kN/m
1,4PP+1,58C = 1,5.84 + 1,4.7,53 = 1,37 kKN/m

%%

SC = 300kgf/m x 0,28 = 84kg/m
PP = ((20mm + 280mm + 20mm)/1000)x0,003m x 7850 = 7,53 kg/m

L
fmax = 350 = 1000 = 350 = 2,85mm



Calculo da degrau (largura 1000mm)

E AutoCAD Text Window - Projeto Galpdo Treligado.dwg

Edit
Command: MASSPROP

Select objects: Specify opposite corner: 1 found
Select objects:
REGIONS

9.384
Perimeter: 62.627
Bounding box: : -14.000
: -1.739 ——
Centroid: : 8.080
1 8,688
Moments of inertia: : 1.219
1 721.938
Product of inertia: XY: ©.0880
Radii of gyration: X: @.362
Y: B.889
Principal moments and X-Y directions about centroid:
I: 1.219 along [1.808 @.808]
3: 721.938 along [@.000 1.000]

Write analysis to a file? [Yes/No] <N>:




Calculo da degrau (largura 1000mm)

@b O009ZI00T ) hoc i — 0,95mm oK
fmax = oo E Ix ~ 384205001219 _ »0095¢m = 0,95mm
o GL7_00092.100°
T Ty T T 1 T oveam

Na fibra Comprimida

Mrd=wy i 2 A% o L1219 B o kN em > 7.66 0K
rd =Wx. g1 =307V T 026111~ 00N cm > 7,

Na fibra Tracionada
Ix fy 1,219 25
ycg 1,1 1,739°1,1

Mrd = Wx.Fy = = 15,92kN.cm > 7,66 OK



Calcular o Mezanino abaixo: DistaGncia piso a
piso= 3 m - Bases Engastadas SC = 500kg/m?




Calculo de V1

PP

Painel Wall 34kg/m?

Peso da Viga (Aprox: 25kg/m)

PP Total = (0,34).1,25 +0,25 = 0,675 kN/m (x1,4 =0,945kN/m)

SC =5kN/m?x 1,25 =6,25kN/m (x 1,5=29,375)

ELS: PP +SC =0,675+ 6,25 =6,925 kN/m
ELU:1,4PP+1,58C = 10,32 kN/m



Calculo de V1

Considerando V1 bi-apoida temos:

L _6000_1714
fmax =35 = 350 — 17A4mm
e — 5..L*  5.0,06925.600* S
"€ T 384 E.fmax  384.20500.1,714 <M
L?> 0,1032.6002
Msd = q.— = = 4644kN.cm
8 8
Zx = Msd 1’1—4644 — = 148cm?
X = S.Fy— .34’5— cm
6,925.6
ELS: Ry = ——— = 20,775kN
ELU: Ry = ———— = 30,96kN

2



Calculo de V1

| EXOX-x | @ EXOY-Y |
BITOLA e S u BITOLA
il HH BEIMEAEFMMe g Y e
W 150 x 13,0 13,0 100 16,6 858 | 6,18| 964 164 | 222 | 255 1,72 | 10,20 | 27,49 | 4181 | 067 W 150x130
W 150 x 18,0 18,0 153 102 5,8 ?,1 139 119 234 939 1228 634 1394 126 247 232 385 2. 434 718 2048 6683 069 W150x180
W150x225(H) | 225 152|152 58 | 66 139 | 119 | 290 | 1229 1617 | 651 1796 | 387 | 509 | 365 | 779 | 410 | 475 | 1152 | 2048 | 20417 = 0,88 W 150x 225 (H)
W 150 x 24,0 240 160 102 66 103 139 M5 315 1384 1730 6863 1976 183 359 24 55,8 273 11,08 495 1748 10.206 069 W150x 24,0
W150x 29,8 (H) | 298 | 157 153 | 66 | 93 | 138 | 118 | 385  1.739 | 2215 | 6,72| 2475 | 556 | 726 & 380 | 1108 | 4,18 | 1095 | 823 | 1794 | 30277 | 090 |W 150x 29,8 (H)
W150x371(H) 371 162 154 81 116 139 119 478 2244 2770 685 3135 707 918 384 1404 422 2058 664 1467 39930 091 W150x37,1(H)
W 200 x 15,0 150 | 200 | 100 | 43 | 52 | 190 | 170 | 19,4 | 1305 1305 | 820 1479 | 87 | 174 | 212 | 27,3 255 | 205 | 962 | 3944 | 8222 | 077 |\W200x150
W200x19,3 193 203 102 58 65 190 170 251 1.686 166,1 8,19 1906 16 227 2,14 359 2,59 4,02 7,85 29,31 11.098 079 W200x19.3
W 200 x 22,5 225 | 206 102 | 62 | 80 | 190 170 | 29,0 | 2.029 | 197,0 837| 2255 | 142 | 279 | 222 | 439 | 263 | 618 638 | 2742 | 13868 | 079 |W200x225
W 200 x 26,6 266 207 133 58 84 190 170 342 2601 2523 873 2823 330 496 3,10 76,3 354 7,65 7,92 2934 32477 0,92 W200x 26,6
W 200 x 31,3 31,3 | 210 134 | 64 102 190 170 | 403 | 3.168 | 3017 886| 3386 410 | 612 | 319 | 940 | 360 | 1259 657 | 2650 | 40.822 | 093 |W200x313
W 200 x 35,9 (H) 359 201 165 62 102 181 161 457 3437 3420 867 3792 764 92,6 4,09 141,0 4,50 14,51 8,09 25,90 69.502 1,03 W200x 359 (H)
W200x41,7 (H) | 41,7 | 205|166 | 7.2 | 11,8 181|157 | 535 | 4114 4014 | 877 4486 | 901 | 1085 | 4,10 | 1657 @ 453 | 2319 | 7,03 | 21,86 83948 1,04 W 200x 41,7 (H)
W 200 x 46,1 (H) 46,1 203 203 7.2 1,0 181 161 586 4543 4476 881 4953 1535 1512 5,12 2295 5,58 22m 9,23 2236 141342 1,19 W 200x 46,1 (H)
W200x520(H) | 520 206|204 79 |126 181|157 669 | 5298 5144 890 5725 | 1784 | 1749 | 516 | 2658 561 | 33,34 810 | 19,85 | 166710 1,19 W 200x 52,0 (H)
HP200x53,0(H) 530 204 207 M3 11,3 181 161 681 4977 4880 855 5513 1673 1617 4,96 2486 5,97 31,93 9,16 14,28 155075 1,20 HP 200 x 53,0 (H)
W200x59,0(H) | 59,0 210|205 91 |142 182|158 760 | 6.140 5848 899 6559 | 2041 | 1991 | 518 | 3030 564 | 47,69 | 7,22 | 17,32 | 195418 1,20 W 200x 59,0 (H)
W200x710(H) 71,0 216 206 102 17,4 181 161 910 7660 7092 917 8032 2537 2463 528 3745 570 81,66 592 1580 249976 1,22 W200x71,0(H)
W 200x86,0(H) | 86,0 222|209 130|206 181|157 1109 | 9.498 8557 | 926 9842 | 3139 | 3004 | 532 | 4587 577 | 14219 507 | 12,06 | 317.844 1,23 W 200x 86,0 (H)
W 250 x 17,9 179 251 101 48 53 240 220 231 2291 1826 99 210 91 181 199 288 248 254 953 4592 13735 088 W250x179
W 250 x 22,3 223 | 254 102 | 58 | 69 | 240 220 | 289 | 2939 | 2314 10,09 2677 | 123 | 241 | 206 | 384 | 254 | 477 7,39 | 3797 | 18629 | 089 W250x223
W 250 x 25,3 253 257 102 61 84 240 220 326 3473 2702 1031 31,1 149 293 214 464 258 706 607 3610 2295 089 W250x253
W 250 x 28,4 284 | 260 102 | 64 100 240 220 | 366 | 4.046 | 31,2 1051 3573 | 178 | 348 | 220 | 549 | 262 | 1034 510 | 3438 | 27.636 | 090 |W250x284
W 250 x 32,7 327 258 146 61 91 240 220 421 4937 3827 10,83 4285 473 648 335 997 386 1044 802 3603 73104 1,07 W250x327
W 250 x 38,5 385 | 262 | 147 | 66 11,2 | 240 220 | 496 | 6057 | 4624 1105/ 5178 | 594 | 808 | 346 | 1241 | 393 | 1763 656 | 3327 | 93242 | 108 W250x385
W 250 x 44,8 448 266 148 76 130 240 220 576 7.158 5382 11,15 6063 704 951 350 1464 396 27,144 5690 2895 112398 1,09 W250x44,8
HP 250 x 62,0 (H) | 62,0 | 246 256 | 105 107 | 225 201 796 | 8.728 | 709,6 10,47| 7905 | 2995 @ 2340 613 | 3578 | 6,89 | 3346 11,96 1910 | 417.130 | 147 |HP 250 x 62,0 (H)
W250x730(H) 730 253 254 86 142 225 201 927 11257 8899 11,02 9833 3880 3055 647 4631 701 5694 894 2333 552900 148 W250x73,0(H)
W 250 x 80,0 (H) | 80,0 256 | 255 94 | 156 225 | 201 1019 | 12550 9805 11,10 1.088,7 | 4313 | 3383 | 651 | 5131 7,04 | 7502 | 817 | 21,36 | 622878 1,49 W 250x 80,0 (H)
HP250x 85,0 (H) 850 254 260 144 144 225 201 1085 12280 9669 10,64 1.0932 4225 3250 624 4996 7,00 8207 903 1397 605403 150 HP 250850 (H)
W 250 x 89,0 (H) | 89,0 | 260 | 256 | 10,7| 17,3 | 225 | 201 | 1139 | 14.237 | 1.0951 11,18 1.2244 | 4841 | 3782 | 652 | 5743 706 | 10281 740 | 1882 | 712.351 1,50 W 250x 89,0 (H)
W250x101,0 (H) 1010 264 257 11,9 196 225 201 1287 16352 12388 11,27 1.3950 5549 4318 657 6563 7,90 14770 6,56 1687 828031 151 W250x 1010 (H)
W 250 x 115,0 (H) | 1150 | 269 | 259 | 135| 22,1 225 | 201 | 146,1| 18.920 | 1406,7 11,38 1.507,4 | 6405 | 4946 | 662 | 7527 | 7,16 | 212,00 586 | 14,87 | 975265 1,53 W 250x 115,0 (H)
X G Y A Y i Y B -, 2§ W A 3 ) 105 100 314 2@ =58

W 310 x 23,8 238 | 305 | 101 | 56 | 6,7 | 292 | 272 | 30,7 | 4.346 | 2850 11.89 3332 | 116 | 229 | 194 | 369 | 245 | 465 754 | 4850 | 25594 | 099 |W310x238
W 310x28,3 283 309 102 60 89 201 271 365 5500 3560 1228 4120 158 310 208 494 255 814 573 4520 35441 100 W310x283
W 310 x 32,7 327 | 313 102 | 66 108 201 271 | 421 | 6570 | 4198 12,49 4853 | 192 | 376 | 213 | 598 | 258 | 1291 472 | 4112 | 43612 | 100 |W310x327
W 310 x 38,7 387 310 165 58 97 201 271 497 8581 5536 13,14 6154 727 881 382 1349 438 1320 851 4666 163728 125 W310x387
W 310 x 44,5 445 | 313 166 | 6,6 11,2 201 271 | 57,2 | 9.097 | 6388 13.22| 7128 | 855 | 1030 | 387 | 1580 | 441 | 1990 741 | 4100 | 194433 | 126 |W310x445
W 310 x 52,0 520 317 167 76 132 201 271 670 11909 7514 1333 8425 1026 1229 391 1888 445 31,81 633 3561 236422 127 W310x520
HP310x79,0(H) | 79,0 | 299 306 11,0 11,0 277 | 245 | 100,0 16.316 | 1.091,3 | 12,77| 1.210,1| 5258 | 3437 7,25 5254 8,20 46,72 13,91 2227 1.089.258) 1,77 HP310x 79,0 (H)
HP310x93,0(H) 930 303 308 131 13,1 277 245 1192 19.682 12991 12,85 14503 6387 4147 732 6355 826 7733 11,76 1869 1340320 1,78 HP310x930(H)
W310x97,0(H) | 97.0 | 308|305 99 | 154 277 | 245 1236 | 22284 14470 1343 1.5042 | 7.286 | 4778 | 768 | 7250 838 | 9242 | 080 | 2477 | 1558682 1,79 W 310x97.0(H)
W310x107,0(H) 1070 311 306 109 170 277 245 1364 24839 15973 1349 17682 8123 5309 7,72 8061 841 12286 900 2248 1754271 1,80 W310x107,0(H)
HP 310 x 110,0 (H) 110,0 | 308 310 | 154 | 155 | 277 | 245 | 1410  23.703 | 1.539,1 | 12,97 1.7306 | 7.707 | 4973 7,39 763,7 8,33 125,66 | 10,00 15,91 | 1.646.104| 1,80 |HP 310 x 110,0 (H)




Calculo de V4

PP

Painel Wall 34kg/m?

Peso da Viga (Aprox: 15kg/m)

PP Total = (0,34).1,25 +0,15=0,575 kN/m (x1,4 =0,805kN/m)

SC =5kN/m?x 1,25 =6,25kN/m (x 1,5=29,375)

ELS: PP +SC =0,575+ 6,25 =6,82 kN/m
ELU:1,4PP+1,58C = 10,18 kN/m



Calculo de V4

Considerando V4 bi-apoiada temos:

L 1250

350 350

fmax = = 3,57mm

5.q.L* 5.0,0682.125*

i = =
€€ = 384.E. fmax  384.20500.0,357

L> 0,1018.1252
Msd = q.—

8 8

0,1018.125
2

L
Vsd = q.E = 6,36kN

= 198,8kN.cm

= 29,62cm*

Bl U Laminade — *
Identificagdo
Perfil |U 76 x 7.44 bf
L —I=
Dimenszoes ¥
d 76 mm Ag| 918 o Wx 196 o’
tw| 655 mm x| 79 cm' Wy 393 om |
bt 3 mm |y 108 cm* X 11 cm ‘
" 6 mm IT| 15 cm* P| 7.44 kgi/m o
] | - | [ | >l | + | - | - | | | [ | Perfil indicado para elementos sujeitos
4 flewdo composta (Ex.: tergas)]
Compr. Flambagem Solicitactes Rezultadoz
Rd(Nd] |0.00 kN
Lfix|125 cm Nd |D.00 kN [ ]| |
Rd[¥d) |56.59 kN Okl
Lty [125 cm | | ¥d [6.36 kN
Rd[Mdx) |458.93 kN.cm |Ok!
b 175 Mdx |198.8 kM.cm
cm
Rd[Mdy] |0.00 kN.cm
Mdy |0.00 kN.cm
Rd[Md+Nd) 0,00 <=1 |
dar || Mais Leve ‘ Relatanio | o Dk‘




Calculo de V2

Tentativa 1: Viga W360X32,9 Pilar W150X22,5 H

ARRRRARE AR ARARAE AR AR AR AR AR ARANE ARARARNA AR AR AAR ANARARAS ;




Calculo de V2

Flecha muito elevada.

TT Ftool - Two-Dimensional Frame Analysis Took Cobertura.ftl

File Options Display

mm (ASnap

e d &S CEl] Load Case/Combination: Single Case
BRI A AFA &g i Deformed Factor] 129 | IR T N | TR
Displ./rotat. at local pos: x = 299 mm L= 1250 mm - Dx -0.01 mm Dy: -77.41 mm Rz 0.1 deg Stepiljlmm
Iy
Member
s . . Displacements and Rotations
. Podemos aumentar a vigda ou O pIICII'
Ll
e
X
gy Dy: -71.43 mm
Rz: 0.6 deg
Max. Transv.
Displ.:
T7.78 mm
At local pos.: 0 mm
Member length: 1250 mm
Define a reasonable
step value to get
results along member,
Feerod
EY
@
Q
&®
&
=
L v
< >
H:| 13696(mm V:[  7075|mm || X:6250mm || Y:1000mm




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Tool: Cobertura ftl
File Optiens Display

= =1 Load Case/Combination: Single Case
AT AF G&Oga FL Deformed Factor] ] = TR TR

Displ./rotat. st local pos.: x = 266 mm L = 1250 mm - D -0.01 mm Dy: -26.79 mm Rz 0.0 deg Step:___0jmm
I . . . . . 2
Member
7 Displacements and Rotations
* .
Init:
L Dy 0.00 mm
Dy: -26.89 mm
) Rz 0.0 deg
A End:
. D -0.04 mm
£ Dy: -24.63 mm
Rz: 0.2 deg
Mazx, Transv.
Displ:
26.89 mm
At local pos.: 0 mm
Member length: 1250 mm
Define a reasonable
step value to get
results along member,
Frerrd Erters
=
&
&
=
= v
< >
- mm || %:6250mm | ¥:1000mm MGrid X m [ Snap




Calculo de V2 Carregamentos para ELU

Atingiu-se a flecha ideal com:
Viga W460X52 Pilar W200X46, 1

TT Ftool - Two-Dimensiona | Frame Analysis Tool: Cobertura.ftl - X
File Options Display
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Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X52 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ftl - X
File Options Display
D& Load Case/Combination: Single Case
@ I A+ F o} &b gl %,-oaa,ﬁ Bending Moment] 20 kNem  1mm ' 33_ @ i+ TIL
Select 3 point on a member to get bending moment resut. Steps| Ofmm [ o
Iz ~ Uniform Loading
ELS: PP+5C ~
7
* iy 3
Ll ¢
—
x Direction
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Qy:
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et S
=
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Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X52 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Took: Cobertura.ftl - X
File Options Display
D dé& Load Case/Combination: Single Case
BI AL SH <®@ailg I ==
Select a point on a member to get shear force result. Stepzljlmm I
S ~ Uniform Loading
7 ELS: PP+SC ~
. Bl B
L .
x 1121 111.2 s
Global
802 79.3 Local
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Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X52 Pilar W200X46, 1

ﬂ Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ftl
File Options Display

D& Load Case/Combination: Single Case
AT A A u f§ @ e Axial Forcef{  0.1kN  imm ' 3&_ k4
Select 3 point on 3 member to get axial force result. Step[ Ofmm [
[ ~ Uniform Loading
s ELS: PP+SC v
* Bl B:
k4 !
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x Direction
Global
Local
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Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X52 Pilar W200X46, 1

Perfis Laminados Gerdau NBR8300-081 - Excel Entrar =
Inserir  LayoutdaPagina  Férmulas  Dados  Revisio  Bibir  Desenvolvedor ~ Team  © Diga-me o quevocé deseja fazer S Compartilhar
SR b Recortar Arial AN E=Ea @ E¢ Quebrar Texto Automaticamente  Geral - = iz Normal 2 Virgula 2 MNormal Bom €im ng il 3 AutoSoma A
Colar B Copiar - I s 5y === = : [l 0 00 Fnr o Fnrmgmmn I it Neut Ca y | | | . IEEIerir E%I\mr Fn%ar bt CIaEI:ar Lnﬁz)are
- ¥ Pincel de Formatagdo TlEs|2-A0 === Mescler e Centralizar - T A | - Tabelne | DR = —_— e . . Limpar~ e Filtrar~ Selecionar~
Area de Transferéncia [F] Fonte M Alinhamento & Nimero [F] Estilos Células Edigdo ~
c13 W £ | 19684 @
A B C D E F G H | J K L M N o} P Q R S T U v -
) Dimensionamento de Perfis | e H Laminados Padrao A¢cominas
3
4 Ativar Planilha
Bl Listar Perfis que atendem
6 Resultado 59,1 %
7 Esforgos e Distancias w 460 X 52, o Perfil Peso %
8 Lx (mm) 10000 d(mm) 450|Wx(cm?) 949.8|rx(cm) 17,91 W 250 x 25,3 25,30 | 82,50%
9 Ly (mm) 1250 bf(mm) 152|Wy({cm?) 83,5|ry(cm) 3,09 W 200 x 26,6 26,60 | 71,61%
10 N(kN) -60,9 d'(mm) 404 | Zx(cm®) 1095,9|Area(cm?) 66,6 W 310 x 28,3 28,30 | 66,66%
11 Vx(kN) 0 tw(mm) 7,6|Zy(cm?) 131,7[ho/tw 53,2|Limite 36,3 Esbelta W 250 x 28,4 28,40 | 69,00%
12 Vy(KkN) 112 tf(mm) 10,8]Ix(cm4) 21370 |bAf 7,0|Limite 13,7 25,1 Compacta W 150 x 29,8 (H) [ 29,80 |72,87/%
13 x(kN.cm) 19684 h(mm) 428,4|ly(cm4) 634 |Peso (kg/m) 52,0 W 200 x 31,3 31,30 | 58,21%
14 My(kN.cm) 0 W 250 x. 32,7 32,70 | 47 54%
15 kx 1 1. Venficagéo da Esbeltez do perfil W 310x 32,7 32,70 | 54,29%
16 ky 1kz 1 Limite Real Status % 27,9% W 360 %329 32,90 | 44,08%
17 d (mm) 0 200 W 200 x 359 (H) [ 3590]48,47%
18 Lb (mm) 1250 200 W 150 x 37 1 (H) [ 37,10 | 56,69%
19 Watarial W 250 x 38,5 38,50 | 38,52%
20 ASTM A572GR50 2. Resisténcia & fragéo W 310 x 38,7 38,70 | 32,69%
21 Fy (kN/icm?) | 34,5 Nrd(kN) |Nsd(kN) |Status % Coef. S W 410 x 38,8 38,80 | 65,99%
22 N.A 0 NA 1,1 W 360 x 39,0 39,00 | 34,95%
23 Dados para Calculo de NRd W 200 x 41,7 (H) 41,70 | 40,61%
24 Qa 1,00 3. Resisténcia & Compresséo W 360 x 440 44 00 | 26,11%
25 Qs 1,00 Nrd(kN) |[Nsd(kN) |Status % Coef. S W 310 x 44,5 44,50 | 27, 95%
26 Q 1,00 1672 60,9 1.1 W 250 x 44,8 44,80 | 32,42%
27 Nex(kN) 43237 ro(cm) 18,2 W 200 x 46,1 (H) [ 46,10 | 35,48%
28 Ney(kN) 8209,6 |Nez(kN) 12458,04 4. Resisténcia a Flexdo eixo X-X W 410 x 46,1 46,10 | 29,66%
29 A0 0,73 Mrd(kN.cm) |Msd(kN.cm) |Status Y% Coef. S W 360 x 51,0 51,00 | 22.61%
30 X 0,801 34371 19684 OK 1.1 W 200 x 52,0 (H) | 52,00 | 30,60%
31 W 310x 52,0 52,00 | 23,40% -
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Calcvulo dos pilares
Eixo A ou B

Lanca-se a Carga no ELU para extrair a compressao € o
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Calculo dos pilares
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Calculo dos pilares

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl
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Calculo dos pilares
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Jirea de Transferéncia [l Fonte [F] Alinhamento [F] Nimero [l Estilos Células Edicdo ~
F11 - fx -
A B C D E F G H | J K L M N 0 P Q R S T U V -
- Dimensionamento de Perfis | e H Laminados Padrao Agominas
3
4 Ativar Planilha
5 Listar Perfis que atendem
6 Resultado 99,1 %
7 Esforos e Distdncias w 200 X 46, 1 (H) Perfil Peso %
8 Lx (mm) 2540 d(mm) 203|Wx(cm?) 447,6|rx(cm) 8,81 W 360 x 44,0 44,00 | 80,98%
9 Ly (mm) 2540 bf(mm) 203 |Wy(cm?®) 151,2[ry(cm) 512 W 310 x 44,5 44,50 | 85,50%
10 N(kN) -143,6 d'(mm) 161 |Zx(cm?) 495 3|Area(cm?) 58,6 W 250 x 44,8 44,80 | 98,88%
1 | Vx(kN) 0 tw(mm) 1,2|Zy(cm®) 229,5|ho/tw 22 4|Limite 36,3 Compacta W 410 x 46,1 46,10 | 84,38%
12 Vy(kN) 60,9 tf(mm) 11]Ix(cm4) 4543 |bAf 9,2|Limite 13,7 25,1 Compacta W 360 x 51,0 51,00 | 69,29%
13 IMx(kN.cm) 12226 h{mm) 181|ly(cm4) 1535|Peso (kg/m) 46,1 W 200 x 52,0 (H) 52,00 | 87,45%
14 My (kN.cm) 986 W 310 x 52,0 52,00 | 71,13%
15 ko 1 1_Verificagéo da Esbeltez do perfil W 460 x 52,0 5200 | 68,34%
16 ky 1lkz 1 Limite Real 24 8% HP 200 x 53,0 (H) 53,00 | 91,22%
17 d (mm) 0 200 W 410 x 53,0 53,00 | 61,19%
18 Lb (mm) 2540 200 W 360 x 57,8 57,80 | 60,62%
19 Waterial W 200 x 59,0 (H) 59,00 | 75,93%
20 ASTM A57T2GRS0 2. Resisténcia a fragdo W 410 x 60,0 60,00 | 52,48%
21 Fy (KN/cm?) | 34,5 Nrd(kN) |Nsd(kN) |Status Y% Coef. S W 460 x 60,0 60,00 | 55,82%
22 N.A 0 N.A 1.1 HP 250 x 62,0 (H) 62,00 | 65,30%
23 Dados para Célculo de NRd W 360 x 64,0 64,00 | 49,26%
24 Qa 1,00 3. Resisténcia @ Compressédo W 530 x 66,0 66,00 | 48,45%
25 Qs 1,00 Nrd(kN) |Nsd(kN) |Status Y% Coef. S W 410 x 67,0 67,00 | 45,83%
26 Q 1,00 1542 1436 1.1 W 460 x 68,0 68,00 | 47,26%
27 Nex(kN) 14247 2 ro(cm) 10,2 W 200 x 71,0 (H) 71,00 | 61,47%
28 Ney(kN) 4813,9 |Nez(kN) 5901,31 4_Resisténcia & Flexdo eixo X-X W 360x720 72,00 | 43,57%
29 AD 0,65 Mrd(kN.cm) |Msd(kN.cm) |Status % Coef. S W 530x720 72,00 | 37,03%
30 X 0,839 15178 12226 80, 1.1 W 250 x 73,0 (H) 73,00 | 49,71%
31 W 460 x 74,0 74,00 | 37.87% -
Perfis |-H Laminados Caleular Lista Tabela de Perfis Agos Plans @® 4 r
Pronto 83 | BB - i + 115%
: S—

Atencado: se vc considerar Lfx, Lfy e Lb como 3000mm o pilar nao
é aprovado. A viga de 460mm pode ser descontada dos
3000mm gerando 2540mm de comprimentos de flambagem



Placas de Base com carga excéntrica -
Momentos fletores

L _N M _Nsd 6Msd
fe—max =t W= a5 T B

. N+M_Nsd 6. Msd
ft=min= = AT A

143,6 6.6044

= N 2
303403 13034032 VBOKN/em

fc—max =

143,6 6.6044
30,3.40,3 30,3.40, 32

ft—min = —0,62kN /cm?




Placas de Base com carga excéntrica -
Momentos fletores

Resisténcia a tracao

T=(M-N.a)/y

_ 6044 —143,6.12,4

= 155 kN
27,5
Como sao 3 chumbadores tracionados
— T =51,66 kN

Carga nominal = 51,66/1,4 = 36,9kN ou 3,7tf

pra= 22> A P 0 135369 o o D* 1,66 —» D = 1,45 dotar 5/8" (16
= - = = - —_— = - = N
r 135 0.75.20 ,66 cm TT. 2 , ,45cm — adotar 5/8" (16mm)
Para barras Ap.Fy 1,1.36,9
rosqueadas deve Frd = 110 - = o = 1,62 < 1,66 OK

atender também



Placas de Base com carga excéntrica -
Momentos fletores

~0,86.102

Msd = > =43 kN.cm

6.Mrd.1,1. 6.43.1,1.
t = = = 3,37cm adotar 38,1mm

Fy 25



LISTA DE MATERIAIS

Exercicio Proposto:

Qual seria o peso de um Mezanino para
sobrecarga 300kg/m?e

Aplicagdo Perfil Material Quant |U.M Peso Unit. |Peso Total |Peso/m?®
Pilares W200K46,1 (H) ASTM AST2GRI0 1|Barras 12m 5532 553,2 9,22
VigasV1e V3 W310x21 ASTM AST2GRI0 9|Barras 6m 126 1134 18,90
Vigas V2 Was0xX52 ASTM AST2GRI0 2|Barras 12m 624 1248 20,80
Vigas V4 Ulam 76,2X7,11 Fite]s] 7|Barras 6m 42,66 298,62 4,98
Chapas de Base pilares portico Chapa 403X303X38mm |A36 4|Pecas 36,42 145,68 243

TOTAL 3379,5 56,33

%
16,37%
33,56%
36,93%
8,84%
4,31%
100,00%



LISTA DE MATERIAIS

Quanto vocé cobraria nesse projefoe

Horas Estimadas:

Reunioes: 4h
Cadlculo: 4h
Defalhamento: 8h
Visitas: 6h

TOTAL: 22h

X120,00/h = R$2640,00
X160,00/h = R$3520,00



